Taxonomy of the family Cucurbitaceae
The genus Cucumis belongs to the family Cucurbitaceae (WHITAKER, DAVIS 1962) , order Cucurbitales. According to specific morphological features of tendrils, pollen grains and ovules, there are clear relation of this taxon with the order Passiflorales (NOVÁK 1961) . Based on latest knowledge of cytology, cytogenetics, phytochemistry and molecular genetics (PERL-TREVES et al. 1985; RAAMSDONK et al. 1989 ), a new taxonomical classification of this family was created by JEFFREY (1989) . The family is subdivided into two subfamilies. The subfamily Zanonioideae comprises species with a low economic impact. All economically important species are included in the subfamily Cucurbitoideae (Table 1) .
Within Cucurbitaceae the tribe Melothrieae with the genus Cucumis are considered the most important ones under climatic conditions of the Middle Europe. The genus Cucumis is represented by 32 species (KIRKBRI- DE 1993) . Besides cucumber (Cucumis sativus L.) and melon (C. melo L.), the species C. anguria (West Indian gherkin) and C. metuliferus (African horned cucumber) are commercially explored in several areas as well. Other wild species originating mostly from arid and/or semi-arid regions of Africa, respectively, are cultivated as ornamental plants (C. dipsaceus -"hedgehog gourd", C. myriocarpus -"gooseberry gourd") (RUBATZKY, YAMAGUCHI 1997) .
Origin, gene pool and crossing ability of Cucumis spp.
The South Africa is considered to be a centre of diversity for the genus Cucumis. The Indian centre, especially area under Himalayan mountains is probably the centre of diversity of C. sativus. This species represents an compact and isolated group and a subgenus Cucumis. The second subgenus Melo is divided into three groups.
C. melo forms an independent group Melo. Other African species form the group Anguria (e.g. C. anguria, C. africanus, C. dipsaceus, C. zeyheri) and a group Metuliferus (C. metuliferus, C. myriocarpus, C. sagittatus) (JEFFREY 1989) . A precise description of Cucumis species and a study of their cross-ability (NIJS, CUSTERS 1989; RAAMSDONK et al. 1989) (Fig. 1) contribute to the elucidation of evolutionary relations within genus and a determination of accessions of genetic resources. Recent taxonomy of the genus Cucumis elaborated by KIRKBRIDE (1993) is given in Table 2 .
The primary gene pool of C. sativus consists of one species C. hardwickii, which is frequently considered as a variety of C. sativus. Secondary gene pool includes C. hystrix. Gene pools of C. melo were not exactly defined till now.
The genetic differences between both subgenera are a reason of the cross-incompatibility of C. sativus with other Cucumis species and limits the progress in cucumber breeding. The successful interspecific hybridization is related to the development of biotechnological methods (LEBEDA et al. 1993) , e.g. embryo culture techniques that can rescue hybrid embryos (LEBEDA et al. 1999 ), a protoplast fusion (JARL et al. 1995; FELLNER, LEBEDA 1998 ) and a somatic hybridization (DABAUZA et al. 1998) . New valuable characters can be introduce to the cucumber and melon genomes through transformation (VALLÉS, LASA 1994; NISHIBAYASHI et al. ♀ crossing direction/ směr křížení moderately to strongly self-fertile and cross-fertile hybrids středně až vysoce fertilní kříženci sparingly self-fertile and moderately cross-fertile hybrids kříženci zřídka fertilní při samoopylování, středně fertilní při křížení self-sterile, usually not cross-fertile hybrids kříženci sterilní při samoopylování, obvykle sterilní při křížení inviable seeds or seedlings neživotná semena nebo semenáčky Absence of line indicates that seeded fruits were not obtained. Absence linie indikuje, že nebyly získány plody se semeny.
1996). Knowledge in C. sativus breeding was treated by TATLIOGLU (1993) .
Morphological description of Cucumis spp.
Plants have a bicolatheral vein fascicles and in their tissues, there are cystoliths (NOVÁK 1961) . A specific metabolism of terpens leads to the production of cucurbitacins which can cause a poisoning of human and animals (FERGUSON et al. 1983) .
Following morphological description is based on data of CHRTKOVÁ (1990) , KIRKBRIDE (1993) and RU-BATZKY, YAMAGUCHI (1997) . Plants are annual herbs, exceptionally semishrubs, usually having a trailing or climbing growth habit, although some cucumber and melon cultivars have a bush habit. Root systems, rarely woody (C. trigonus) are extensive, but usually shallow, rarely tuberous (C. kalahariensis). Stems are angled, sulcate, not aculeate or rarely aculeate (C. aculeatuc, C. ficifolius), variously pubescent or rarely glabrous, with nonbreakaway hairs or rarely breakaway hairs (C. sacleuxii).
The branching pattern is sympodial. Nodes are geniculate or not geniculate. Each node has a single leaf and a simple tendril (sometimes curling), except of C. humifructus which has a fascicle of 5-8 tendrils and of C. rigidus which lacks them. Tendrils of C. insignis are either simple and bifid. Tendrils are variously pubescent, rarely glabrous or rarely aculeate.
Leaves are simple and petiolate. Petioles differs in length (with regard to the length of a leaf blade). Petioles are not aculeate or rarely aculeate, variously pubescent or rarely glabrous, with nonbreakaway hairs or rarely breakaway hairs. Majority of species has a uniform type of pubescence on the petioles. C. sagittatus and C. thulinianus have two pubescence types uniformly mixed over the entire petiole, and C. myriocarpus has three types separated into distinct zones on the petioles, retrose-strigose on the base, hirsute in the middle, and antrorse-strigose at apex. Leaf blade is circular, kidney shaped, triangular ovate, somewhat cordate to subcordate, narrowly to shallowly ovate, or rarely eliptic or triangular in outline, sometimes acute to broadly so, or truncate to subtruncate, rarely obtuse, sagittate, or hasttate at the base, with or sometimes without a basal sinus, three to five palmately lobed, with three to five angled portions, from shallow to deeply lobed and with a sharp to round sinuses. The apex is acute, acuminate, or rarely obtuse. Central leaf lobe is symmetrical, entire or sometimes pinnatifid. Leaf margin is dentate, double dentate to entire. Lateral leaf lobes are asymmetrical, or sometimes symmetrical, entire or sometimes pinnatifid. A leaf surface is rough to smooth to the touch.
Flowers are unisexual -pistillate or staminate, but hermaphrodite flowers also occur. They are very often in the group of Lemon cucumber. Sex expression is under genetic control but it is influenced by environment and/ or chemical treatment (TRONÍČKOVÁ, PROCHÁZKOVÁ 1984) . The inflorescence is unisexual, most species are monoecious. C. humifructus has only androgynous inflorescence (i.e. inflorescence with both male and female flowers and the female flower below the male ones). C. metuliferus has mainly unisexual inflorescence and a few gynecandrous ones (i.e. inflorescence with both female and male flowers and the female flower above the male ones). Cultivated forms of C. sativus have Melothrieae Cucumis (n = 7.12) Schizopeponeae Schizopepon (n = 10) Joliffieae Momordica (n = 11.14)
Trichosantheae Trichosanthes (n = 11) Benincaseae Benincasa (n = 12) Lagenaria (n = 11) Male inflorescence consists of solitary flowers, or fasciculate, racemose, paniculate, or rarely modified compound dichasial from 1-18 flowered, sessile or rarely pedunculate. Male inflorescence are often multiflowered and are rarely branched. When the inflorescences are branched, the male flowers are always pedicellate. Male flowers are 5-merous, pedicel is terete or rarely sulcate in cross section, variously pubescent or rarely glabrous, without bracteoles or rarely subtended by a bracteole (C. heptadactylus). Calyx consists of 5 or rarely 4 lobes, linear to oblong or narrowly to broadly triangular in outline, acute to narrowly so in apex, variously pubescent or rarely glabrous. Corolla is yellow, infundibular or rarely campanulate, variously pubescent or rarely glabrous. Corolla fused into a basal tube. Corolla leaves are elliptic to broadly so, ovate to shallowly so, obovate to narrowly so, or rarely oblong or broadly triangular in outline, narrowly to broadly acute or obtuse, and sometimes also mucronate at the apex. Three stamens are free, with separation from the free portion of the hypanthium above the ovary. Two of them are 2-thecate and one 1-thecate. Filaments are terete or radially compressed in cross section, glabrous or with basal puberculence and glabrous apically. Anther theceae is sigmoid, glabrous with the edges shortly pubescent. Anther connective is extended, obovate, oblong to narrowly so, transversely broadly oblong, or ovate, unilobate or rarely bilobate, obtuse or rarely acute in apex, minutely papillate, sometimes smooth, or rarely glabrous, fimbriate or crenulate at the apex. Disc is cylindrical or rarely consisting of three papillae, glabrous. Female flowers are solitary or rarely in fasciclate inflorescences, sessile arise from leaf axils, very often from secondary branches. They are pedicellate and 5-merous. Pedicel is terete or sulcate in cross section, variously pubescent, with nonbreakaway hairs or rarely with breakaway hairs. Hypanthium is hour-glass shaped. The constricted portion and the lower bulge fused to the ovary. The upper bulge of hypanthium is free from the ovary. Free portion of hypanthium is campanulate. Ovary has 3-5 placentas with numerous horizontal ovules. Calyx has five, occasionally 4 or 6 lobes of the same shape as male flowers. Corolla is yellow, infundibular, with the same shape and types of pubescence as male flower. Corolla tube is present or absent. Three staminodes are present or rarely absent, separating from the free portion of hypanthium above the ovary. Style is terete in cross section, glabrous, subtented by a circular disc or rarely lacking one. Stigma is copular, lobate, or sometimes entire or sublobate, with 1-6 or rarely 9 finger-like projections on the margin.
Fruits are pendulous. Cucumber fruit can develop parthenocarpically. The pedicel is sulcate or sometimes terete in cross section, variously pubescent or rarely glabrous. Fruit is spherical, oval, oblong, elongated or blocky in shape and variable in size. Fruit surface varies in the number and size of scattered spiny tubercles (warts), or sharp soft hairs. It can be smooth and glabrous, sometimes deeply ridged or covered with a corky (reticulate) netting (e.g. for C. melo). Skin colour varies from pale to very dark green, sometimes with longitudinal indentations or stripes. In maturity the skin colour is white cream to orange brown. Inferior flesh colour can be white, green, pink, or orange. A unique feature of some C. melo cultivars is the formation of an abscission layer between peduncle and a fruit that coincide with fruit maturation.
Mature seeds have white, cream to yellow colour, they are smooth, compressed, ovoid to elliptic, immarginate, with an acute edge, unwinged or rarely apically winged. C. humifructus ("aardvarc cucumber") develops its fruits below ground.
Karyological status, biochemical and molecular markers of Cucumis spp.
Species C. sativus, C. sativus var. hardwickii (C. hardwickii), C. hystrix and C. callosus (not mentioned by KIRKBRIDE 1993) have the chromosome number 2n = 14, the same value for other Cucumis species varies from 24 to 72, when n = 12 is multiplied (KIRKBRI-DE 1993) ( Table 2 ).
The mapping of Cucumis genome (HELM, HEMLE-BEN 1997; HOSHI et al. 1998 ) and the study of biochemical and molecular markers provide the bases for the determination of duplicates within collections of genetic resources for the discrimination of differences among accessions (KATO et al. 1998 ) and for the identification of suitable markers for resistance to biotic and abiotic factors (LEBEDA, DOLEŽAL 1995; STAUB et al. 1996a,b; HOREJSI et al. 2000) .
Classification and morphological types of C. sativus
From the viewpoint of a practical use of fruits, cucumbers are divided into salad and pickling ones. A common practice in the past was to use young fruits for pickling and later on, the biggest but green fruit as salad (e.g. cv. Delikates). An exact recent infraspecific classification of C. sativus was not elaborated till now. PODEŠVA ( Fresh market types of cucumbers have usually fruits with length to diameter ratio of about 4:1, thick skin, somewhat pointed stem and blossom ends, and usually white, preferable few spines. Cucumber types for pickling usually have fruits with length to diameter ratio of 2.5:1, light green colour and thin skin, relatively blocky at the stem and blossom ends, and many surface warts. Cucumber cultivars are generally classified into following groups (RUBATZKY, YAMAGUCHI 1997; GEOR-GE Very small, immature cucumber fruits are erroneously referred to as gherkins.
Classification and morphological types of C. melo
The species C. melo expresses the largest variability in the fruit size, shape, colour, texture and taste within the genus Cucumis (WHITAKER, DAVIS 1962) . Its recent infraspecific classification proposed by PITRAT et al. (2000) is based on the critical analyses of previous systems (e.g. from NAUDIN, ALEFELD, PANGALO, GREBENŠČIKOV, FILOV, JEFFREY, ROBINSON and DECKER-WALTERS) and a study of morphology of a contemporary spectrum of cultivars and wild forms. The phenotypic expression of this variation was analyzed also by molecular methods RAPD and ISSR (STEPANSKY et al. 1999) . C. melo is divided into two subspecies, subsp. agrestis with five groups and subsp. melo with eleven groups (Table 3) .
STANDARDS FOR REGENERATION AND EVALUATION

Regeneration
Plants of the genus Cucumis are cross-pollinated by insects. Basic information on regeneration of Cucumis spp. is given by GEORGE (1999). During regeneration of acccession in the Gene Bank Workplace RICP in Olomouc the international standards and the method of the regeneration accepted by the National Council for Plant Genetic Resources of the Czech Republic are followed.
Seeds are sown in mid-to end April to the sterile substrate (Perlite) in plastic pots (5-10 seeds) and at a cotyledon stage seedlings are transplanted to the plastic pots (diameter of 8.5 cm) with garden soil (two seedlings per pot) in the glasshouse (day/night temperatures of 20-25°C/10-15°C). The plantlets are transplanted, at a stage of two-three true leaves, to the isolation cages spaced of 2.3 × 5.5 m each, covered by glass or by plastic net, to four rows with 10 "nests" each. Two weeks later, seedlings except of the best developed one are cut out and removed from the nest. One accession is represented by 20 (minimum) or 40 (optimum) plants. Plants are trained vertically, watered and protected against diseases and pests. Before flowering a small colonies of honey-bees are placed to each cage. Harvested seeds are dried, cleaned and stored in glass jars under temperature of -5°C (active collection) or at -18°C (basic collection) in the main store of the Research Institute of Crop Production in Praha-Ruzyně. Detailed regeneration protocol is given by KŘÍSTKOVÁ (2002b).
Morphological and biological characters
The set of morphological descriptors (Table 4) provides the tools for species determination within the genus Cucumis and for a characterization of Cucumis infraspecific morphological variability. It was elaborated on the base of study of genetic resources in Gene Bank RICP, Workplace in Olomouc, Cucumis spp. monograph (KIRKBRIDE 1993) , the descriptor lists published by et al. (1992) . The list contains 65 descriptors and 20 of them are elucidated by figures (Annex). Highly discriminating descriptors are marked with an asterisk (*) in the first column of the Table 4 . Letter "S" indicates a species characterizing descriptor, state of descriptor marked with a letter "I" discriminates an infraspecific variation, letters in brackets are of a secondary significance.
Explanation of descriptor states are followed by examples of corresponding Cucumis species with literature cited and/or by accession number of genetic resource.
The format for a creation of this descriptor list follows the rule given by the National Council for Plant Genetic Resources of the Czech Republic and obtained data will be implemented to the central documentation of plant genetic resources EVIGEZ. Description data of Cucumis spp. genetic resources accessions will be available on the Czech web site of national database of plant genetic resources: www.vurv.cz.
For an adequate documentation of germplasm obtained data must be supplemented by the characterization and/or evaluation site descriptors according to IPGRI.
Resistance to biotic and abiotic factors
The resistance to biotic and/or abiotic factors respectively, must be evaluated in a separate trials (e.g. in growth chambers after artificial inoculation of pathogen) using an exact and published method, e.g. LEBEDA (1986).
The group of the most important diseases of Cucumis spp. includes Cucumber mosaic virus (CMV), Watermelon mosaic virus 2 (WMV-2), Zucchini yellow mosaic virus (ZYMV), angular leaf spot (Pseudomonas lachrymans), cucumber downy mildew (Pseudoperonospora cubensis) and cucurbit powdery mildew (Erysiphe cichoracearum, Sphaerotheca fuliginea). The economically important pests of Cucumis spp. are spider mite (Tetranychus urticae), whitefly (Trialeurodes vaporariorum), thrips (Thrips tabaci, Frankliniella occidentalis), aphids (Aphis gossypii, A. craccivor, A. middletoni, Macrosiphum euphorbiae, Myzus persicae) and root-knot nematodes of the genus Meloidogyne (SCHWARZ et al. 1996) .
The most important abiotic factors are low temperature, high temperature, high soil salinity, soil acidity, high soil moisture and high humidity.
A c k n o w l e d g e m e n t s
Authors thank VERONIKA KŘÍSTKOVÁ for her technical assistance in elaborating of tables and figures in Annex. This research was developed within the framework of the National Programme of Conservation and Utilization of Plant Genetic Resources (Ministry of Agriculture of the Czech Republic). Poznámka: Doplňková hodnota projevu znaku "99" by měla být přiřazena ke kvalitativním znakům a má být použita pro položky reprezentované heterogenními populacemi (směs jedinců s odlišnou expresí znaků). Její specifikace bude zahrnovat všechny pozorované hodnoty. Vysvětlení projevu znaku je doplněno příklady odpovídajících druhů Cucumis s literárním odkazem nebo číslem položky genového zdroje uchovávaného v České republice ve Výzkum-ném ústavu rostlinné výroby v Praze-Ruzyni a evidovaného v rámci systému EVIGEZ. Table 4 Příloha: obr. k tab. 4 1 entire -celokrajný 2 dentate -zubatý 3 distantly dentate -oddáleně zubatý 4 irregularly dentate -nepravidelně zubatý 5 double dentate -dvojnásobně zubatý 6 minutely distantly dentate -drobně oddáleně zubatý 7 minutely distantly dentate with cilia -drobně oddáleně zubatý s brvami Collections of Cucumis genetic resources include not only cultivated species C. sativus (cucumbers) and C. melo (melons) but also wild Cucumis species. Knowledge of their morphological and biological features and a correct taxonomical ranging serve a base for successful use of germplasm in modern breeding.
Annex: Figures to the
Czech collection of Cucumis genetic resources is maintained in Olomouc by the Gene Bank Workplace of the Research Institute of Crop Production (RICP) (KŘÍST-KOVÁ, LEBEDA 1995). It consists of 794 C. sativus accessions, 101 C. melo accessions and 89 accessions of wild species (C. africanus, C. anguria, C. heptadactylus, C. myriocarpus, C. prophetarum, C. zeyheri) (KŘÍSTKO-VÁ 2002a). Morphological data obtained during observation of wild Cucumis species do not always coincide with description of some species in monographs. The taxonomical ranging of some accessions should be re-considered. An international descriptor list for cultivated and wild Cucumis species was not elaborated till now.
A set of morphological descriptors for genetic resources of the genus Cucumis should serve a tool for species determination and for a discrimination of infraspecific variation.
TAXONOMY, BOTANICAL CHARACTERIZATION, KARYOLOGICAL STATUS, BIOCHEMICAL AND MOLECULAR MARKERS OF CUCUMIS SPP.
Taxonomy of the family Cucurbitaceae
The genus Cucumis belongs to the family Cucurbitaceae (WHITAKER, DAVIS 1962), order Cucurbitales. According to specific morphological features of tendrils, pollen grains and ovules, there are clear relation of this taxon with the order Passiflorales (NOVÁK 1961) . Based on latest knowledge of cytology, cytogenetics, phytochemistry and molecular genetics (PERL-TREVES et al. 1985; RAAMSDONK et al. 1989 ), a new taxonomical classification of this family was created by JEFFREY (1989). The family is subdivided into two subfamilies. The subfamily Zanonioideae comprises species with a low economic impact. All economically important species are included in the subfamily Cucurbitoideae (Table 1) .
Within Cucurbitaceae the tribe Melothrieae with the genus Cucumis are considered the most important ones under climatic conditions of the Middle Europe. The genus Cucumis is represented by 32 species (KIRKBRI- DE 1993) . Besides cucumber (Cucumis sativus L.) and melon (C. melo L.), the species C. anguria (West Indian gherkin) and C. metuliferus (African horned cucumber) are commercially explored in several areas as well. Other wild species originating mostly from arid and/or semi-arid regions of Africa, respectively, are cultivated as ornamental plants (C. dipsaceus -"hedgehog gourd", C. myriocarpus -"gooseberry gourd") (RUBATZKY, YAMAGUCHI 1997).
The South Africa is considered to be a centre of diversity for the genus Cucumis. The Indian centre, especially area under Himalayan mountains is probably the centre of diversity of C. sativus. This species represents an compact and isolated group and a subgenus Cucumis. The second subgenus Melo is divided into three groups. C. melo forms an independent group Melo. Other African species form the group Anguria (e.g. C. anguria, C. africanus, C. dipsaceus, C. zeyheri) and a group Metuliferus (C. metuliferus, C. myriocarpus, C. sagittatus) (JEFFREY 1989) . A precise description of Cucumis species and a study of their cross-ability (NIJS, CUSTERS 1989; RAAMSDONK et al. 1989) (Fig. 1) contribute to the elucidation of evolutionary relations within genus and a determination of accessions of genetic resources. Recent taxonomy of the genus Cucumis elaborated by KIRKBRIDE (1993) is given in Table 2 .
The genetic differences between both subgenera are a reason of the cross-incompatibility of C. sativus with Genové zdroje rodu Cucumis a jejich morfologický popis (Anglicko-česká verze) ABSTRAKT: Česká kolekce genových zdrojů rodu Cucumis zahrnuje 895 položek pěstovaných druhů C. sativus a C. melo a 89 položek planě rostoucích druhů. Znalost jejich morfologických a biologických vlastností a správné taxonomické zařazení jsou základem jejich úspěšného využití v moderním šlechtění. Soubor popisných znaků obsahuje 65 deskriptorů a 20 z nich je doplněno obrázkem. Tento soubor slouží jak k druhové determinaci a charakterizaci druhů rodu Cucumis, tak k určení infraspecifické variability. Získaná data mohou být využita pro popis položek genových zdrojů a k dalším výzkumným účelům.
Klíčová slova: Cucurbitaceae; okurka; meloun; genové zdroje; data; deskriptory; infraspecifická variabilita; Cucumis spp.; planě rostoucí druhy Cucumis other Cucumis species and limits the progress in cucumber breeding. The successful interspecific hybridization is related to the development of biotechnological methods (LEBEDA et al. 1993) , e.g. embryo culture techniques that can rescue hybrid embryos (LEBEDA et al. 1999) , a protoplast fusion (JARL et al. 1995; FELLNER, LEBEDA 1998 ) and a somatic hybridization (DABAUZA et al. 1998) . New valuable characters can be introduce to the cucumber and melon genomes through transformation (VALLÉS, LASA 1994; NISHIBAYASHI et al. 1996) . Knowledge in C. sativus breeding was treated by TATLIOGLU (1993) .
Morphological description of Cucumis spp.
Following morphological description is based on data of CHRTKOVÁ (1990), KIRKBRIDE (1993) and RU-BATZKY, YAMAGUCHI (1997) . Plants are annual herbs, exceptionally semishrubs, usually having a trailing or climbing growth habit, although some cucumber and melon cultivars have a bush habit. Root systems, rarely woody (C. trigonus) are extensive, but usually shallow, rarely tuberous (C. kalahariensis). Stems are angled, sulcate, not aculeate or rarely aculeate (C. aculeatuc, C. ficifolius), variously pubescent or rarely glabrous, with nonbreakaway hairs or rarely breakaway hairs (C. sacleuxii).
Flowers are unisexual -pistillate or staminate, but hermaphrodite flowers also occur. They are very often in the group of Lemon cucumber. Sex expression is under genetic control but it is influenced by environment and/ or chemical treatment (TRONÍČKOVÁ, PROCHÁZKOVÁ 1984) . The inflorescence is unisexual, most species are monoecious. C. humifructus has only androgynous inflorescence (i.e. inflorescence with both male and female flowers and the female flower below the male ones). C. metuliferus has mainly unisexual inflorescence and a few gynecandrous ones (i.e. inflorescence with both female and male flowers and the female flower above the male ones). Cultivated forms of C. sativus have many types of sexual expression (e.g. monoecious, gynoecious, andromonoecious, androdiecious, hermafroditic etc.).
Male inflorescence consists of solitary flowers, or fasciculate, racemose, paniculate, or rarely modified compound dichasial from 1-18 flowered, sessile or rarely pedunculate. Male inflorescence are often multiflowered and are rarely branched. When the inflorescences are branched, the male flowers are always pedicellate. Male flowers are 5-merous, pedicel is terete or rarely sulcate in cross section, variously pubescent or rarely glabrous, without bracteoles or rarely subtended by a bracteole (C. heptadactylus). Calyx consists of 5 or rarely 4 lobes, linear to oblong or narrowly to broadly triangular in outline, acute to narrowly so in apex, variously pubescent or rarely glabrous. Corolla is yellow, infundibular or rarely campanulate, variously pubescent or rarely glabrous. Corolla fused into a basal tube. Corolla leaves are elliptic to broadly so, ovate to shallowly so, obovate to narrowly so, or rarely oblong or broadly triangular in outline, narrowly to broadly acute or obtuse, and sometimes also mucronate at the apex. Three stamens are free, with separation from the free portion of the hypanthium above the ovary. Two of them are 2-thecate and one 1-thecate. Filaments are terete or radially compressed in cross section, glabrous or with basal puberculence and glabrous apically. Anther theceae is sigmoid, glabrous with the edges shortly pubescent. Anther connective is extended, obovate, oblong to narrowly so, transversely broadly oblong, or ovate, unilobate or rarely bilobate, obtuse or rarely acute in apex, minutely papillate, sometimes smooth, or rarely glabrous, fimbriate or crenulate at the apex. Disc is cylindrical or rarely consisting of three papillae, glabrous.
Female flowers are solitary or rarely in fasciclate inflorescences, sessile arise from leaf axils, very often from secondary branches. They are pedicellate and 5-merous. Pedicel is terete or sulcate in cross section, variously pubescent, with nonbreakaway hairs or rarely with breakaway hairs. Hypanthium is hour-glass shaped. The constricted portion and the lower bulge fused to the ovary. The upper bulge of hypanthium is free from the ovary. Free portion of hypanthium is campanulate. Ovary has 3-5 placentas with numerous horizontal ovules. Calyx has five, occasionally 4 or 6 lobes of the same shape as male flowers. Corolla is yellow, infundibular, with the same shape and types of pubescence as male flower. Corolla tube is present or absent. Three staminodes are present or rarely absent, separating from the free portion of hypanthium above the ovary. Style is terete in cross section, glabrous, subtented by a circular disc or rarely lacking one. Stigma is copular, lobate, or sometimes entire or sublobate, with 1-6 or rarely 9 finger-like projections on the margin.
GREBENŠČIKOV, FILOV, JEFFREY, ROBINSON and DECKER-WALTERS) and a study of morphology of a contemporary spectrum of cultivars and wild forms. The phenotypic expression of this variation was analyzed also by molecular methods RAPD and ISSR (STEPANSKY et al. 1999) . C. melo is divided into two subspecies, subsp. agrestis with five groups and subsp. melo with eleven groups (Table 3) .
STANDARDS FOR REGENERATION AND EVALUATION
Regeneration
Morphological and biological characters
The set of morphological descriptors (Table 4) provides the tools for species determination within the genus Cucumis and for a characterization of Cucumis infraspecific morphological variability. It was elaborated on the base of study of genetic resources in Gene Bank RICP, Workplace in Olomouc, Cucumis spp. monograph (KIRKBRIDE 1993) , the descriptor lists published by IBPGR (ESQUINAS-ALCAZAR, GULICK 1983), with regard to the descriptor list and codes for Cucumis spp. from Northcentral Regional Plant Introduction Station Ames (USA), (ANONYME 1989) , the descriptor for Cucumis sativus L. published by VIR in Leningrad (USSR) (ANONYME 1980) and Guidelines UPOV for conduct of tests for distinctness, homogeneity and stability of Cucumis sativus (1978) and Cucumis melo (1987) . The terminology of botanical morphology and elaboration of figures is based on FUTÁK et al. (1966) , SUGDEN (1984) , SLAVÍKOVÁ (1988) and BOBÁK et al. (1992) .
The list contains 65 descriptors and 20 of them are elucidated by figures (Annex). Highly discriminating descriptors are marked with an asterisk (*) in the first column of the Table 4 . Letter "S" indicates a species characterizing descriptor, state of descriptor marked with a letter "I" discriminates an infraspecific variation, letters in brackets are of a secondary significance.
Resistance to biotic and abiotic factors
The most important abiotic factors are low temperature, high temperature, high soil salinity, soil acidity, high soil moisture and high humidity. Kolekce genových zdrojů zelenin rodu Cucumis zahrnují nejen pěstované druhy C. sativus (okurka) a C. melo (cukrový meloun), ale také planě rostoucí druhy rodu Cucumis. Znalost jejich morfologických a biologických vlastností a správné taxonomické zařazení jsou základem jejich úspěšného využití ve šlechtění.
V rámci České republiky je kolekce genových zdrojů tykvovitých zelenin soustředěna na olomouckém pracovišti Genové banky Výzkumného ústavu rostlinné výro-by v Praze-Ruzyni (KŘÍSTKOVÁ, LEBEDA 1995) . Tvoří ji 794 položek Cucumis sativus L. (okurka setá), 101 položek Cucumis melo L. (meloun cukrový) a 89 položek planě rostoucích druhů (C. africanus, C. anguria, C. heptadactylus, C. myriocarpus, C. prophetarum, C. zeyheri) (KŘÍSTKOVÁ 2002a) . Z porovnání morfologických charakteristik těchto položek s publikovanými popisy příslušných druhů vyplývá, že taxonomické zařa-zení některých položek je sporné. Dosud nebyl vypracován mezinárodně platný klasifikátor pro popis položek genových zdrojů rodu Cucumis.
Soubor popisných znaků pro položky genových zdrojů rodu Cucumis by měl sloužit jak k jejich druhové determinaci, tak ke klasifikaci infraspecifické variability.
TAXONOMIE, BOTANICKÁ CHARAKTERISTIKA, KARYOLOGICKÉ, BIOCHEMICKÉ A MOLEKULÁRNÍ ZNAKY CUCUMIS SPP.
Taxonomický přehled čeledi Cucurbitaceae
